SUMMARY Patients drinking more than lOOg alcohol/day for longer than three years develop atrophy of striated muscle fibres. This predominantly affects type 2B fibres which are dependent on anaerobic glycolytic metabolism. Atrophy of type 1 and type 2A fibres, which in addition use aerobic mitochondrial respiration, only occurs in the most severe cases and then only to a lesser degree. Abstention from alcohol reverses the changes in muscle which slowly return to normal. Selective injury to type 2B fibres indicates that search should be made for an alcohol-induced biochemical lesion affecting the anaerobic glycolytic pathways of the muscle fibre.
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Alcohol-associated disorders are an important cause of morbidity and the effects of a high alcohol intake on cardiac and striated muscle are increasingly recognised.' 2 The link between "ardent spirits" and muscular weakness was first described in 1822 by James Jackson of Harvard3 who demonstrated that the muscle weakness might recover after abstention. Modem interest in alcohol-induced muscle disease dates from the description of acute myopathy and rhabdomyolysis, associated with acutely drinking patterns.4 Ekbom subsequently distinguished acute and chronic myopathy in chronic alcoholics5 and Perkhoff6 described subclinical myopathy detectable only by laboratory or electromyographic means. It has been estimated that about 40% of chronic alcoholic patients have a subclinical myopathy. The clinical patterns of striated muscle involvement in alcoholism have been recently reviewed by Martin et al. 7 The histological changes occurring in the striated muscle of alcoholics are not well defined and there have been relatively few morphometric studies. Moreover Type 2A fibres were significantly larger in men than women (p < 0-001). These fibres were smaller in alcoholics than in controls but this change is not statistically significant. Type B fibres were larger in men than in women and were significantly smaller in alcoholics than in controls in both men and women Repeat biopsies Follow-up biopsies were obtained in 11 patients. Two of these failed to abstain but 9 patients had abstained for periods up to 16 months. In each abstaining patient there was a regression of the type 2 atrophy (Figure) . In those whose type 2 subtypes were examined, there was return to normal of the type 2B fibre size (Table 3) .
Discussion
Muscle disease in alcoholics may present dramatically with marked muscle necrosis and myoglobinuria.24 Chronic myopathy with progressive wasting and weakness is a more common, though a less striking, clinical syndrome. In this study we have investigated muscle function and structure in 35 alcoholics admitted to the medical wards at Northwick Park Hospital for complaints, not specifically '2 found decreased activity of lactic acid dehydrogenase in muscle fibres. Moreover, excess of glycogen is found on ultrastructural examination between the myofibrils and beneath the sarcolemma.8 The nature of the defect in the glycolytic pathway remains to be precisely determined but it is of interest that reduced activities of muscle glycolytic enzymes have been reported in alcoholics. '2 14 The significance of type 2 fibre atrophy has been questioned. It has been described in patients with osteomalacia,'5 rheumatoid arthritis,'6 hypothyroidism," Cushing's syndrome'8 and iatrogenic corticosteroid excess. It has been suggested that the atrophy is due to muscular inactivity and is a non-specific effect. This is unlikely for in immobilised orthopaedic patients preferential type 1 fibre atrophy is found.'9 Atrophy reflects a changed balance between synthesis and degradation of muscle proteins and a change in either process may be significant. In a group of five ambulant chronic alcoholics with marked chronic myopathy the frac-I tional myofibrillar degradation rate was the same as in normal controls (FC Martin, unpublished 2' Though the nature of the biochemical lesion underlying chronic alcoholic myopathy and its pathogenesis remain obscure, this study reveals important features for the practising physician. The lesion of chronic alcoholic myopathy is common but is reversible and with abstention from alcohol the fibre atrophy will recover.
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